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dense          the initial beam, can be plainly seen.   From

the copper issue corpuscular rays in all directions ; these,
are responsible for the " halo " round the sheet,
prove to be mostly of relatively long range. The char-
acteristic copper radiation also excites corpuscular rays in
the air, the majority of which have only a range of about
1 mm. at atmospheric pressure, and are to be found scattered
throughout the vessel. This may be compared with the
1 cm. to 3 cm. tracks of corpuscles from the primary X-ray
beam. If silver is used instead of copper, the secondary
corpuscles have a much longer path. The clear space shown
on both sides of the copper sheet in Kg. 2 is due merely to
' the heat of absorption of the X rays and the consequent
formation of a region of air which is not saturated.

Wilson attempted to display the crystal-reflection of X
rays (see p. 211) by means of the above apparatus, but, for
some reason, the reflected beam was ineffective in producing
ions, and the plan did not succeed,

VELOCITY OF X EATS.

In 1906, Marx in Germany published the results of an
ingenious and elaborate investigation on the speed of the
Bontgen rays. He excited an X-ray bulb by means of
electric waves from an electrical-wire system ; these waves
also charged to a varying potential an insulated plate on
which the X rays fell. The secondary corpuscles emitted
from this plate were collected by a Faraday cylinder con-
nected to an electrometer : the amount was obviously con-
trolled by the phase-relation between the potential of the
plate and that of the cathode of the Bontgen-ray bulb.
If the various distances and the connecting wire lengths
were adjusted so that the charge received by the Faraday
cylinder was (say) a maximum, then it was found that if
the distance of the X-ray bulb from the insulated plate
was increased by a certain amount, the wire along which
the waves travelled to the plate had to be lengthened by
the same amount to restore the maximum. Thus, according
to Marx, the Bontgen rays travel with tbe same velocity %%ntally, or nearly so; and the camera.
